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versely, when vapor condenses to liquid it gives up heat. Thus
live steam condensing on the hand, though no hotter than the boil-
ing water it came from, gives a much more severe burn for an equal
exposure.
What Is a Calorie?
We see why early experimenters, beginning with the enthusiastic
group of Galileo's former students who founded the Florentine
Academy, arrived at the notion that heat and hotness are not the
same thing. The facts and ideas given above accumulated very
gradually. When, several decades before the American Revolu-
tion, Joseph Black, one of the great founders of chemistry, an-
nounced in Scotland that mixing a pound of ice at zero degrees C.
with a pound of water at 79.7 degrees gives two pounds of liquid
water at zero degrees, which is true, the news was received with
astonishment. Ideas of heat had to be revised. We have changed
Black's results from Fahrenheit to centigrade, and corrected the
experimental error which he made.
How then was heat to be defined ? Men did not yet know what
it was. It could not be defined as that which makes things hotter;
for, as we have seen, the addition of heat does not always cause
a rise of temperature. Yet obviously there existed in nature a ther-
mal quantity different from temperature, an agency to which tem-
perature changes sometimes gave a clue.
The solution is complicated; but a practical unit of heat could
readily be defined. A calorie is the amount of heat that must be
added to i gram of water to raise its temperature i degree centi-
grade, or the amount that must be removed from i gram of water
to lower its temperature i degree C. With the aid of this defini-
tion, we can deal also with those heat operations in which the addi-